~1,4-Galactosyltransferase (EC 2.4.1.22) among many other Golgi and ER glycos ltransferases, is membrane-bound and requires Mn3+ ions for activity [ 11. activation is of interest for potential clinical control of glycosylation in viruses and tumour cells, and for control of milk lactose formation. However, solubilized galactosyltransferase requires 10-3OpM Mn2+ for half-maximal activation of this essential cation site, whereas intracellular [free Mn2+] is probably below 1pM [2, 3, 4] . showed that galactosyltransferase, synthesizing lactose in intact Golgi membrane vesicles permeabilized with ionophore A23187, required only 0.1-0.2pM Mn2+ for half maximal activation [5] . These concentrations of Mn2+ were buffered with chelators trimethylenediaminetetraacetate and triphosphate.
of endogenous glycoprotein and/or lipid acceptors was similarly stimulated by "physiological" concentrations of Mn2+, in both mammary and a nonmammary tissue. acceptor galactosylation by lactating rat mammary, thymus and liver particles, the relative activations were 100, 34 and 8 respectively on an equal protein basis. Galactosylation of endogenous thymus acceptor was inhibited 82-98% by added 50 mM GlcNac. The relative effectiveness of bivalent metal ions was Mn (loo), Co (78), Cd (23), Ni (21),
As the only known regulatory feature, Mn2+-
Recently we
It was important to test whether galactosylation [ 3H]N-acetyllactosamine anion exchange resin [3] . K , was evaluated by nonlinear regression analysis of the curves (Enzfitter, Biosoft). Fig.1 inset compares the galactosylation of endogenous acceptor by simple thymus particles (A) with that by particles containing added 15mM
MnC12 (E) or MnC12 + A23187 (F). Fig.1 shows the Mn-dependence of galactosylation of endogenous acceptors in rat thymus and lactating mammary particles. Galactosylation was linear for about 10 min and 5 min respectively. The mean ( 2 S.E.M.) app.K, for Mn was 0.87 2 0.14pM (thymus, n-6) and 0.085 2 0.023pM (mammary, n-6). For galactosylation of added GlcNac, the app.K, for Mn was 0.27 & 0.04pM (thymus, n-8) and ca. 1.OpM (mammary, n-2).
thymus gland, like that of mammary gland, is a Mn2+-dependent enzyme located within a relatively Mn2+-impermeable membrane that, however, admits GlcNac. The enzyme is in contact with acid-precipitable galactosyl acceptors in both tissues. Within this environment it displays a high affinity for free Mn2+ ions, irrespective of its action on high or low molecular weight acceptors. It remains to be explored whether this Mn2+ plays a catalytic or a regulatory role, or both.
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